Artificial articular cartilage: mechanoelectrical transduction under dynamic compressive loading.
The search for biomaterials to be used as an artificial articular cartilage in joint restoration is a challenging research area. Because the articular cartilage plays a fundamental role in joint function, the biomaterial has to be able to mimic the behavior of the natural healthy surface. Articular cartilage is a biphasic material composed by a solid extracellular matrix and a fluid phase, the synovial fluid. When the tissue is pressed, there is a mechanoelectrical transduction that is believed to modulate the cellular activity of chondrocytes, being fundamental for tissue repair. This work aimed at the development of hydrogels for use as an artificial articular cartilage. Hydrogels with negative groups fixed in the macromolecular network were obtained by copolymerizing 2-hydroxyethyl methacrylate with acrylic acid. The obtained hydrogels showed a mechanoelectrical transduction under dynamic compressive loading with potential amplitude increasing with fixed charge density values.